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We consider an infinite 2D discrete surface with a negative curvature (the hyperbolic 
geometry) which is represented by a spin lattice. The lattice is constructed by a regular 
tessellation of either triangles or squares, pentagons, hexagons, etc., each of equal size 
and shape. Having generalized the D:NIRG algorithn1, we found a way how to treat the 
Ising, Potts, clock, and frustrated n1odels on the hyperbolic surfaces in a high accuracy 
by specifying their universality classes [1, 2, 3, 4]. Since the Hausdorff di1nension of the 
hyperbolic ge0111etry is infinite, the second order mean field universality is expected. Our 
numerical analysis supports this prediction, and the mean field critically is concluded 
by specifying the critical exponents. It should be noted that J\1onte Carlo simulations 
experience difficulties due to the exponential increase of the lattice sites. Nor any transfer 
matrix formulations have been available yet. \Ve also found out that he Ising model 
in the transverse field applied to the related hyperbolically deformed lD quantum chain 
exhibited a first order phase transition instead [5]. This discrepancy has not been clarified 
yet. \Ve focus our interest on a corner transfer matrix analysis near the Euclidean plain 
geometry as we consider this to be the 1nissing link to understand the origin of the mean 
field behavior on the hyperbolic surfaces. This feature 1nay rest upon an appropriate 
formulation of the continuous limit toward the Euclidean geon1etry. 
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